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The livestock prodnccr must use the 
most economical system for raising 
cattle or sheep if he is to stay in 
business. This publication discusses 
some of the past t1rc and forage alter­
natives for use het,vcen mid-April and 
November. 
\Ve ordinarily think about using 
pastnre and range. However, grazing 
pasture and range may not ahvays be 
the most economical method. At the 
Pastnre Research Center in northccn­
tral Sonth Dakota, a cow-calf herd 
was managed under three systems 
(Table I). 
Svstcm I inclnclcd IO cow-calf pairs 
on 40-acrc pastures for 194 days of 
grazing (they were fed hay the re­
mainder of the year, or 171 days). 
Pastures inclndcd the rotation grazing 
of four  seasonal  tame-grass  
pastnrcs. System 2 included an 
average of 130 days of grazing on 
tame pasture and 2.'3S clays of hay with 
10 cow-calf pairs on 32-acrc pastures. 
Svstcm 3 included rn cow-calf pairs 
oi1 \Jfi-acrc pastnrcs for 172 days of 
grazing and 193 days of hay. 
Svstcms L 2, and 3 provided 1.74, 
1.3.3, and (U)fj animal unit months of 
grazing per acre ( A UM/ A) over an 
8-year period. Calf production from 
the three svstcms were: 
Svstcm 1: · 1.61 lh/dav, 312 lb/calf, 
· and 64.5 lb/ A. . 
-- -
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Svstcm 2: 1.69 lb/dav, 220 lb/calf, 
· and 60.1 lb/ A. 
Svstcm 3: 1.58 lh/dav, 272 lb/calf, 
. and 38.8 lb/ A. . 
The most AUM/ A, highest total 
gains, best gains per acre, and second 
best gains per clay were obtained from 
the series of tame pastures in System 
1. Though animal production was 
best on System I, costs of production 
were highest. 
Pasture costs per animal unit (AU) 
when divided into "prodnction costs," "land charges" (6 °/c, of estimated land 
value) and "total costs" ,vere as 
follows: 
System 1: production $25 .. 55, land 
$51.20, and total $76.75. 
System 2: production $12 .. 50, land 
$44. 70, and total $.57. 20. 
System 3: production $6.00, land 
$54.20, and total $60.20. Native pasture in System 3 had 
lowest production costs and total 
costs. Even though land value was 
estimated to be $22,5/ A in Svstems 1 
and 2 and $150 in Svsterr{ 3, this 
system had highest iand charges 
because 6 A were required for each 
AU. System 1 had highest prodnction 
costs, primarily due to high cost of 
nitrogen fertilizer used on three of the 
four pastures. Land charges were 
almost as high as for natin� pasture 
because of higher land val uc and 
longer grazing season. Production 
costs for Svstem 2 were relatin�h· low 
because n;J fertilizer was necd�d on 
the grass-alfalfa pasture. 
Since the three svstems had dif­
ferent lengths of gr;zing season, the 
FS .',4(i. Cnol-SL"asm1 Crasscs for Earh· Spring and Fall 
FS .',4,, Cnol-Scasm1 Crasst•s for \Im- and jlllw 
FS '548. \\'arm-Season Crassl's for J1;h and A11gmt 
FS S4!l. Crass,·s for Spl'('ial l'mposc.s 
FS ;302. Crazing \lanagl'nH'nt Basl'd on llo\\ Cras.S<·s Grn\\' 
FS 42'2. lntnsl'<'ding am! \1odifil'd Hl'!IO\'aticm 
FS 4'2S. Fl'rtilizing l'astml's ancl l ladand 
FS 42(i. C:hl'111il'al \\'l'<'d Control in l'astml'. Hangl' and_l_-l_a_Yland 
costs per AUM or cost per pound of 
calf gain are more meaningful. Total 
costs of calf gain were 31, 29, and 26 
cents/lb for Svstems 1, 2 and 3. Other 
costs per AUM were as follows: 
System 1: production $3. 9.5, land 
$7.90, and total $11.85. 
System 2: production $2.90, land 
$10.30, and total $13.20. 
System 3: production $1. 05, land 
$9.45, and total $10 .. 50. 
An economic analvsis* for the en­
tire vear for a 92 % . calf crop deter­
min�d the returns to labor and 
management from 194 days of pasture 
and 171 da\'s of hav in Svstem 1, 130 
days of pasture and. 23.5 days of hay in 
System 2, and 172 days of pasture and 
193 davs of hav in Svstcm 3. Returns to lab;ir and 'management were as 
follows: 
Svstcm 1: 5¢/hr, 41¢/cO\v, and 7c/A. 
S�stem 2: $2.83/hr, $27.,50/cow, and 
. $.5.00/A. 
Svstem 3: $2.74/hr, $24.84/cow, and . $3.08/A. 
In this analysis land value ,vas 
estimated to be. $125/ A for all three 
svstcms. When it ,vas included, the 
s,·stem that had the shortest grazing 
s�ason and longest season in dry lot 
gave the best returns to labor and 
management. 
Other data indicate that more 
forage is produced if cut for hay than 
when grazed. In Turner County, a 
bro m cgr ass-in term cd i ate w hca t­
grass-alfalf a pasture produced 9\JO lbs 
of air-dry forage when clipped three 
times to simulate grazing and 1230 lbs 
when cut for ha,·. On fertilized 
pasture at the sam�'. location, yields 
were about % T/ A when clipped three 
times and almost 1 T ,vhcn cut for 
hay. If forage is cut for hay, it is possi­
ble to have a higher percentage of 
alfalfa in a grass-alfalfa mixture and it 
produces more forage than grass. 
\Vherc an alfalfa-grass hay mixture 
produces 2 T of hay, a grass-alfalfa 
pasture yields only slightly more than 
1 T. 
Best returns for investment labor 
and management might be obtained if 
hav were fed 12 months of the vear. 
Si�cc costs arc governed by type of 
forage used, management, and land 
values, all of these factors are discuss­
ed so that a producer can adjust our 
estimates to fit his situations. He can 
estimate the cost and number of acres 
required for forage production or 
pasture for more than 35 different 
svstcms that will cover a 6 1/2-month 
r;eriod between mid-April and early 
:\ ovcm her. 
• Fc(111n1111c anal�·-i� mad(' In ll1ilwrt Allt'Jl and Hilliard '-iliarw 
FORAGE SPECIES 
Studies that illustrate the val11e of 
tamP grasses in a pasture mixture were 
cond11cted at H11ron and Norbeck and 
at Mandan, ND. At II11nm, native 
grass (largely western \dwatgrass and 
blue grama) produced a .1-vear 
avnage \'ield of O.f-i'i T of hay or 9.'5 lb 
of animal gain per acre. l\'atin· grass 
that had been fertilized each year 
with 100 lh of ammonium nitrate 
(33.S lb of :\) prod11cecl slightly 
mon' 1.0 T of forage and 100 lb of 
gain per acre. llmH'\('L the yiPld \\as 
clo11blcd in a hronwgrass-alfalfa 
pasture that was fertilized annually 
\\ith 4.'5 to l lS lb of phosphate (P2 0,,) 
pPr acre. It produced 2.0 T of forage 
and 2Dfi lb of animal gain per acre. 
At the Past urc Hcsearch Center 
near Norbeck, nativt· grass prod11cecl 
an average of O.!J6 animal unit month 
(AC\1) of grazing per acre, \\·hilc a 
mixture of bromegrass-internwcliate 
wheatgrass and Teton alfalfa produc­
ed J .:33 AU�fs of grazing, and a series 
of four seasonal tame-grass past11rcs 
provickcl 1.74 AU\fs of grazing per 
acre d11ring eight grazing seasons 
(Table 1). 
At \1ancla11, natin· range produced 
an an·rage of 42 lh of animal gain per 
acre. Crested \dwatgrass prod11ccd 
more than t,\·ice as rrrnch under spring 
use- a 28-yt·ar-old pasture producPd 
an a,·tTage of 89 lb and a fl-year-old 
pasturP prodticed 104 lb. 
In the past the additional cost of 
maintenaiice and n•-establishment of 
tame grasses of!l'n nullified the ad­
vantages of increased production. 
Tame grasses generally became sod­
bound, and production was seriously 
reduced in 4 or S years 1111lcss nitrogen 
frrtilizer \\'as applied. Most people 
did not 11se fertilizer. Hay-type 
alfalfas \HTe often planted in a mix­
t11re to furnish nitrogPn for the grasses 
and to improve q11antity and quality 
of forage prod11ced. As a general rule 
the stand of alfalfa was depicted in 4 
or .S years and the grass thPn became 
sod-bo11nd. Cost of n•-establishment 
rPd11cecl the nPl profit from the 
past lire. 
\Vith the m•\\'Cr, pasture-type 
alfalfa \'aril'ties this problem is 
diminislwd. Th(' pasturl'-type alfalfa 
is much more persistent t1nder grazing 
than the older hay-type \ arieties. 
\\'hen a pasturl'-typP alfalfa is planted 
with tame grass('s and is fertilized pro­
perly, it is anticipated that tame 
grassPs \\·ill conti!11H' to be proclucti\'e 
for 12 to 1.5 \'ears. At Brookings, 
pastures compc;sed of Teton alfalfa 
and either bronwgrass or internwdiate 
\\'heatgrass were more prod11eti\'e 
after 7 \'ears than al tlw ('nd of the 
first pa�ture season. At :\orbeck a 
mixt11re of Teton alfalfa. hromegrass, 
and intlTmcdiate wheatgrass is in ex­
cellent condition after q years of graz­
ing under two different lllanagement 
s\'stcms. 
Grass Mixtures 
It is sometimes desirable to me t\\'O 
grass species and a kgurne in a past11re 
rnixturP. Early gro,\·ing cool-season 
grassps should not he mixed with later 
cool-season grasses: eocil-season 
grasses sho11ld not be mixed \ ·ith 
warm-season grasses. Figure l il­
lust ratcs that some cool-season 
grasses. such as crested \\ hcatgrass, 
Hussian wildn·e, and Kentuckv 
bluegrass, start. gnm th early in th� 
spring. Smooth bromegrass, in­
termediate wheatgrass and cool­
season natin�s (western \\·lwatgrass. 
nccdlegrasscs, etc.) start some\\'hat 
later. but before \Yann-season grasses 
(s,\·itchgrass, yPllcrn Indiangrass, 
blucstcms, gram as and others), \\ hich 
do not start grcrn·th until late in the 
spring. All arP not ready for grazing 
or rno,\·ing at the same time. Later 
emerging grasses mixed and grazed 
\\·ith the earlier grasses suffer a loss of 
root reserves and do not gi\·e max­
imum forage production. 
Grasses with jointed stems produce 
morP forage when managed with a 
rotational grazing system. Grasses 
without jointed stP!llS do bettPr t1ndcr 
a S\·stem of continuous moderate graz­
ing and can be grazed earlier. \1ixing 
the two types results in mismanagc­
fll('TJt of either one or the other. For 
more detailed information sec Fact 
Sheet .302 ""Crazing management 
based on how grasses grow ... 
Likewise, there are fe \\ if am· 
known instances where a mixture c;f 
native and domesticated plants are 
maintained under grazing use \\'ith 
satisfactory production of both kinds. 
The management which favored one 
group has worked to the detriment of 
the other. 
Grass-Legume Mixtures 
A grass-legume mixture yields more 
forage with higher percentage of pro­
tein than grass alone. Consequpntly. 
it produces more pounds of animal 
product pPr acre. A grass-legume 
pasture should contain 3.S to .so c;; 
pasture-type alfalfa. An alfalfa-grass 
hay crop should contain 80'/c of a 
hay-type alfalfa. The value of alfalfa 
in a pas tu re mix lure has been 
demonstrated in numerous studies. At 
Brookings. for instance, a smooth 
bromegrass-alfalfa pasture produced 
an m·eragc of 308 lb of animal gain 
per acre m-er a 5-year period. Fertiliz­
ed smooth hromegrass without alfalfa 
produced only 23(-l lb of gain. 
Table 1. Periods of grazing three different pasture systems at the Pasture 
Research Center near Norbeck in Faulk County and adjustments (paren­
theses) used in this publication. 
--- - - - ---- · -
Dates of 
grazing 
Mid-Apr to late May 
4/22-6/2 (4/22-5/26) 
Late May to early July 
6/3-7/14 (5/27-7/10) 
Early July to mid-Aug 
7/15-8/19 (7/11-8/21) 
Mid-Aug to mid-Sept 
8/20-9/19 (8/22-9/21) 
Mid-Sept to early Nov 
9/20· 11 /2 (9/22· 11 /2) 
Total 
Late May to mid-Sept 
5/25· 10/2 (5/27 -9/23) 
Late May to early Nov 
5/17·11/5 (5/27-11/3) 
Pasture No. of 
mixture days 
System 1 (rotation grazing, series of pastures) 
Crested wheatgrass 42(35) 
Brome-Int wht·Alf 42(45) 
Switchgrass 36(42) 
Brome-Int wht-Alf 31(30) 
Russian wildrye 43(42) 
194 
Syst�m 2 (conti�uous grazing. short season) ___ 
Brome-Int wht-Alf 130(120) 
_ Syst1:_m 3 (contin��-wazing, ���ason) 
Native 172(160) 
A/AU AUM/A 
0.87(0. 71) 1.65 
1.29(1.34) 1.12 
0.67(0.73) 1.93 
1.3(1.34) 0.87 
0.97(0.94) 1.49 
3.80(3 72) 1.74 
3.31(3.0) 1.33 
6.02(5 6) 0.96 
I ,ikcwise. a combination of crested 
\\·heatgrass and alfalfa produced an 
average of 142 lb of gain per acre over 
a 12-year period at Mandan, ND, 
while crested \\ heat grass alone pro­
duced onlv 104 lb. 
Under . irrigation at Newell, a 
smooth bromegrass-orch ardgrass­
alf alf a pasture produced an average 
of 334 lb of bed per acre m-cr a 3-ycar 
period \vhile the grass without alfalfa 
produced 27.'5 lb of gain. 
The value of alfalfa depends on the 
price of bed. If beef were worth 
$30/ C\vt, the alfalfa increased net in­
come $28.8.5/A at Brookings, $11.40 
at Mandan and $39.70 at l\'ewcll. 
Since the South Dakota trials in­
dicate that 60 to 70 more pounds of 
beef per acre can be raised if alfalfa is 
included in the mixture, it means that 
an operator can afford to lose from 
bloat or other causes a 900-1000 lb 
animal on evcrv 1.5 A withollt act uallv 
losing any mor;cy. If he docs not los�' 
an animal on each 1.5 A each vear, the 
alfalfa is increasing his net i�come. 
Similarlv, clairv cows at Hose­
mollnL ,\;{N, wer� grazed on (1) an 
all-grass pasture composed of 
brornegrass and orchardgrass. (2) a 
simple mixtllre of these grasses with 
hay-type alfalfa and ladino clover. 
and (3) a complex mixture of fom 
grasses and four legumes. The grass­
lcgllrnc pastures Ollt-yiclded the fer­
tilized. all-grass pastme. After the 
first vcar when the clover wintcrkill­
cd. l;romegrass and alfalfa made the 
only significant contriblltions to 
forage production in the grass-legume 
mix\ ures. 
Pasture-type Alfalfa. I Iay-typc 
alfalfas sllch as Agate, Iroquois, Ver­
nal. Hanger, and Ladak have been us­
ed in pasture mixtllres. Hcrnen�r, they 
have an erect type of growth. They 
grow as tall as the grasses and their 
regrowth is more rapid. resulting in 
differential grazing. For this reason 
hay-type alfalfas sometimes Calise 
bloat in cattle or sheep if they make 
up more than 5()':; of the forage. In 
comparison. pasture-type alfalfas 
such as Hambler, Teton. and Traniis 
arc less erect. having a clccumbent (ly­
ing mi the ground) type of growth. 
They arc slow to recover after being 
grazed: their regrowth rate is com­
para blc to grass. Thus grazing 
animals eat nearly equal amounts of 
grass and legume and the probability 
of bloat is much less than \\·ith hav-
type alfalfa. . 
The type of management of grass­
legume mixture should be determined 
by the characteristics of the grass 
when pasture-type alfalfas are used. 
Thollgh it is possible that pasture-type 
alfalfas mav cause bloat. the \\Titers 
have not h�ard of a single case in 1.5 
years. 
GRAZING SYSTEMS 
Continuous grazing is the most 
common grazing system. The grazing 
season may be short or long, but once 
the livestock are placed on the 
pasture, they arc not removed until 
the end of the grazing season. Con­
tinuous grazing at a moderate rate for 
a specific season appears to be the best 
way to utilize grasses with unjointcd 
stems such as Kentucky bluegrass and 
most native ranges. 
Seasonal pasture rotation is the 
movement of livestock from one 
pasture to another in order to graze 
the grass species in each at the desired 
stage of growth. 
Rotation grazing is the movement 
of livestock. among pasture subdivi­
sions several times during the grazing 
season, so that the grass is harvested at 
a certain stage of development. This 
system requires more fencing and 
more \Vater development, but it is 
especially beneficial to tame pastures 
composed entirely of grasses with 
Figure 1. Growing season of several groups of grasses with five grazing 
periods (Table 1) superimposed. 
PASTURE/ RANGE CROP Apr. 
Crested Wheatgrass 
Russian Wildrye 
Smooth bromegrass and 
Intermediate Wheatgrass 
Cool-Season Natives 
Warm-season Grasses 
May Aug. Sept. Oct. 
jointed sterns such as smooth brome. 
The principles of rotation grazing arc 
discussed in Fact Sheet 302 '·Grazing 
management based on how grasses 
grow. 
Deferred grazing means delayed 
grazing and is useful to improve 
native range,, or to save pastures for 
grazing in late summer, fall, or 
winter. Usually ranges arc rested for 
impro\'C�rnent until the desirable 
range plants have reached a certain 
stage of growth in order to allow them 
to gain vigor and reproduce. A range 
may be divided into pastures which 
are deferred in different vears accor­
ding to a definite plan. This is called 
rotational deferment or deferred rota­
tion grazing. 
The benefits of the various grazing 
systems on the mixed prairie ranges 
arc not fully known yet. Hanges can 
be improved more rapidly by use of 
deferment than by continuous graz­
ing. 
Season of Growth 
Grasses produce more forage if 
grazed during the season of rapid 
growth. Figure 1 shows the season of 
most rapid growth for several groups 
of grasses. 
Cool-season grasses produce the 
most forage dming the cool days of 
spring. early summer, and autumn; 
warm-season grasses produce more 
forage in July and August when the 
weather is warm. 
FORAGES FOR FIVE 
30- TO 45-DA Y PERIODS 
It is possible to graze green grass for 
6V2 months hct\vcen late April and 
early November by grazing two or 
more species of grass. Table 1 shows 
the grazing dates, number of clays of 
grazing, the acres required for each 
cm\ · (A/AU) and the A UM/ A from 
three grazing systems over an 8-ycar 
period at the Pasture Hesearch Center 
near I\orheck in Faulk County. 
For this publication the grazing 
dates used at the Pasture Research 
Center have been adjusted as shown 
in parentheses. The first grazing 
dates for bromcgrass-intermediate 
wheatgrass-alfalfa (BIA) in Systems 1 
and 2 and for native in Svstem 3 arc 
changed to �fay 27. The last elate for 
grazing BIA in both systems is around 
September 20, to minimize the pos­
siblity of causing winter injury to the 
alfalfa by too late grazing. This 
necessitated adjustments in the acres 
required for each animal unit (A/AU) 
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E DMU NDS 
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Area 6 LAWR[NC[ $225/A 
$1 75/A $1 50 for nat ive 
$75 for native 
P [ N N 1 "4 G T ON 
JACK SON 
1 0 0 0  
S H A N N O N  
F i g .  2 .  Seven forag e g row i n g  areas , d e l i n eated p r imari l y  on  bas i s  of 
averag e an n ual  ra i n fa l l ,  in  South Dakota, and the est i mated average land 
val u e .  
i n  order t o  keep t h e  animal unit  
months per acre (AC\1/  A) constant 
and led to a shortening of the grazi ng 
1wriod and A/ AU for crested wheat­
grass and an increase for numlwr of 
days and A/AU for S\\ itchgrass . 
;rhc carryi ng capacity is Pst irnated 
for both fert i l ized and unfert i l izcd 
pastures, and yields are est imated for 
fcrti l izl'CI hay. si lage, and haylage i n  
six areas of South Dakota ( Figure 2) . 
Ayerage land \'alucs are est imated lo  
be $GOO/ A ($ .12.S for native) i n  ArPa I :  
$ .500/ A ($2\JO for nat ive) 1 11 An-a 2:  
$400/ A ($2.50 for native) rn Area ,1 : 
$.100/ A ( $200 for nat ive) 111 Arca 4 :  
$22.S/ A ( $ 1 .'50 for nat iw) in  Arca .S :  
and $ 1 7.5/ A ($7.S for native) i n  Area fi . 
I n  Tables .1 to 7 inclusive. the 
est im ated acreage and forage costs arc 
given for each of the areas ( Figure 2) 
for each of five grazing periods ( Table 
I ) .  Forage costs are di,ickd into "costs 
of p roduction" and ' " land charges . "  
They d o  not incl uclc costs o f  sup­
plements needed to bal ance the ra­
t ion .  Production costs incl ude costs of 
seed , seedbed preparat ion .  p lant ing. 
fer t i l izer,  lwrbicides .  i nsecticides.  
harn�sting ,  s tor i ng,  and frccl ing .  
Land charges arc G c;;. of estimated 
land value and arc l isted separately 
for t hose who do not \Yant to use our 
est imates . All costs are pro- rated for 
actual nurnbcr of davs in each grazing  
period . For exam pk:, the  total cost of 
BIA pastme for 1 20 clays is p ro-rated 
for 4.S days in  Table 4. 42 in  Table .S .  
a n d  .'3.1 i�  Table G .  
Costs for plant ing i nclude plowing, 
disking, harrowing.  and p lanting for 
corn ,  sorghum,  grasses. and alfalfa:  
and disk ing.  harrowing.  and dri l l ing 
for oats . 
Costs of stand establish ment for 
perennial forages arc pro-rated over 
20 vears for crested \\·hcatgrass 
pastt.ire, I S  years for grass- alfalfa 
pastures, 1 0  years for s\,·itchgrass, .1 
vcars for alfalfa hav i n  Areas 1 and 2 .  
S vcars for alfalfa. i n  Area ,1 . and 8 
\'eilrs for alfa l fa in Areas 4 ,  ,5 and G .  . 
Costs o f  ferti l izer and  weed and  in­
sect control  are the same as those used 
in the EMC's  " M arket ing  for profi t . "  
Ferti l izer rates on grazing land were 
reduc(•d lo  al low for recycl ing at the 
rate of 1/1 lb /AU/ dav for each of ;\' and 
P2 0, . Al lowance fr;r han-cst ing losses 
were included in hanTsting costs for 
hay and silage. Al lowances were 
made for the storage and feeding 
losses shown in  footnotPs of several 
tables .  
Est imates of forage yield and carry­
ing capacity arc based on forage yield 
trials at the Southeast  Experiment 
Farm near Centervil le  and a pasture 
H A M L I N  
1 N GSBUA'Y 
demonstration on the Bones Hereford 
Farm near Parker for Arca l :  on 
forage )·ic ld  and pasture research 
trials at Brookings for Area 2; on 
forage yield trials at Redfield for Arca 
4: on forage yield trials at  I l ighrnore, 
Selby, and Norbeck and pastur·c 
research at the Pasture Hcsearch 
Center near :'.'\ orbcck for Arca 5: and 
on smal l  grain forage yield tr ials  al 
Timber Lake and county agent and 
SCS estim ates for Area G .  
Table 2 gives a comparison of 
nutrit ive requirements of cows and 
yearl ings with nutrient content of 
tame grass pastures, native p astures, 
hay. si lage and slra\\" ( s tubble) . 
Earl y S prin g  
(mid-Apri l to l ate May) 
E arly spring is a critical  period in a 
CO\\ 's l ifo. She has her calf and starts 
to recuperate from the winter. She 
must supply mi lk  for the new- born 
calf and get in  condition for recycl ing 
and the breeding season .  
Forages most commonly avail able 
are hay, si lage, dry grass that has 
stood over winter and, in  late- Apri l .  
new grcrn th o f  early cool-season 
grasses. The data in  Table 2 indicate 
that hay and haylagc should be sup­
plemented with energy ( corn or other 
concentra te ) , crcstl 'd wheatgrass 
pasture with phosphorm. and si lage 
and prairie hay with phosphorns and 
protein .  Dry grass residue is very low 
i n  nutritive value.  Green grass or a 
combination of alfalfa hay and silage 
come closest to  meeting a cow's n utri­
tional needs .  
Estim ated acres and forage costs of 
several forages for one animal unit  for 
the .5-week period between late April 
and late J\1ay arc compared in  Table 3 
for six areas del ineated in Figure 2 .  
Product ion  costs  a n d  labor  re­
lp i ircnwnts  for pasture are lower than 
for harvested forages. lrnt pastures re­
lpiirc more acres per co,v. In p ast 
years the addition of l and  charges to 
production costs pushed the total costs 
of crested wheatgrass pasture ahm-c 
those of han ested forages i n  Areas 1 ,  
2 and .'3 . However, i ncreased costs of 
production ,  harvest ing, stor ing, and 
feeding  of si lage have surpassed the 
i ncreases in l and  charges for the addi­
t ional acreage required for past ure . I n  
recent year� t h e  addit ion o f  nitrogen 
did not increase product ion of crested 
wheatgrass enough to pay for the cost 
of fcrtil izer . However, the cost of 
n itrogen is somewhat lower at pre­
sent. and it is est im ated that the car­
rying  capacity can be i ncreased 
enough so that land charges on unfer­
t il ized crested wheat pasture offset the 
cost of fertil izer . 
A t  present it appears that the most 
economical forage for t1sc in l ate April 
and M av is crested wheat- alfalfa 
pasture . .  The alfalfa provides the 
ni trogen and increases productivity . 
lt requires l i t tle supplementation , ex­
cept for phosphorus, if cows are able 
to consume enough succulent forage 
to get 20 lbs of dn- matter. In areas of 
h igher rainfall the mixture can hl' 
grazed u nt i l  late M ay and a cut t ing of 
alfalfa can be obtained in J mH' to fur­
ther reduce the cost of this forage for 
early in  the spring. 
Large round bale, of alfalfa hay ap­
pear to he an economic forage, but 
alfalfa is low in  energy and should he 
sl!pplcmcnted , especially in early 
spring.  The practicalitv of  alfalfa hav 
depends on the cost ;if h igh encrg)· 
grain .  
A corn silage-alfalfa hay mixt ure 
requires no suplemcntat ion of protein 
or energy and appears to he the most 
economical type of harvested forage 
in Arca l .  In fact , when land charges 
are included i n  the cost, it competes 
fanirably with straight crested wheat 
pastmc. Good oats silage requires lit­
tle supplementation and appears to he 
an economical forage for this period . 
cspeciall y i n  Areas 3. 4 ,  .5 and 6 .  
General recommendations for late 
April and early May are lo feed 
alfalfa-grass hay and corn silage until 
mid- May on higher value land in 
southeastern South Dakota . On lower 
value land in central South Dakota , 
use oatlage. In western half of the 
slate, use crested wheatgrass-alfalfa 
pastures whenever practical for graz­
ing. Use 2/ 3 to 2 A for each animal 
unit. Cut for hay crop in late June. 
Russian wildrvc, winter rvc, and cool­
season native · range, defe'rred for spr­
ing use, arc ready at this time. Ken­
tucky bluegrass is of most value in 
May . Use recd canarygrass and/or 
creeping foxtail for low, wet areas. 
Graze continuously . 
Tab l e  2. N ut r i t i onal req u i rements  of catt l e  and t h e  n ut r i t i ve val u e  of good 
qua l i ty  forag e (o n a d ry matter  bas i s ) c o m m o n l y  used between Apr i l and  
Nove m ber .  
Cow needs 
Yearl i ng  needs 
Crested wheatgrass (65-0-0) 
Brome pasture (0-0-0) 
Brome pasture (80-20-0) 
Brome-al falfa pasture 
Green needlegrass 
Sudangrass 
Switchgrass 
Warm native 
Alfalfa-brome hay 
Prairie hay 
Corn s i lage 
Oat haylage 
Barley straw 
Ory grass (stand i ng  res idue) 
- - - - - -
PROTEIN 
% 
9 .2 
1 0.0 
1 5-20 
1 8-20 
20-24 
1 9 .5  
10  
1 4  
1 0  
1 1  
1 6  
7 .5  
8 .5 
9 .7  
4 . 1  
3 . 5  
PHOSPHORUS TDN 
% % 
0.23 60 
0.30 60 
0 .20 65 
0 . 1 9-.22 65 
0 .21 - .25 65 
0 .36 6 1  
0. 1 6  58 
0 .31  58 
64 
0. 1 6  58 
0 .26 55 
0 . 1 5  50 
0.21 68 
0.33 55 
0.09 4 1  
0.08 48 
--- - -
If you use standing grass residue 
from last year's growth, be sure to 
supplement it  properly to get the cow 
in condition for the breeding season. 
This will help ensure a good calf crop . 
Crested wheatgrass and Hussian 
wi ldrye arc early emerging, cool­
season grasses adapted to most of the 
state. Roth arc bunch- type grasses 
which do not give good erosion con­
trol on steep slopes . They are useful 
for l ivestock producers who start graz­
ing before m id-\1 av .  Stock can be 
moved out of the barnvard when the  
yards are m uddy and other spring  
,vork occupies the producer's t ime .  
On the  other hand,  these grasses arc 
not needed by the producer who l ikes 
to "calve" in drvlot .  
Crested whc�tgrass is  not  overly 
productive in eastern counties . \Vhere 
a l ate spring and summer pasture of 
tame grasses can be grazed by m id­
\1ay, it may be m ore p rofitable to 
keep the l ivestock in drylot for an ad­
dit ional 4 to .5 ,vecks than to uti l ize 
land for a relat ively low-yielding crop 
of grass . Fewer acres are required to 
raise the forage fed in drylot t han arc 
needed for a crested wheatgrass 
pasture .  
Kentucky bluegrass pastures that 
arc too rocky or rol l ing to  seed to  new 
species arc best used during May and 
early J u ne.  Bluegrass does not have 
jointed stems and can be grazed con­
t inuouslv for about a month . M any 
bluegra;s pastures can be improved h)· 
\\·ccd control , ferti l ization, and i n­
tcrsecding port ions of the pastu re 
with early emergi ng,  cool-season 
grasses and legumes .  
Hanches on which special early­
scason tame p astures arc not feasible 
can still have early. green forage by 
deferring for spring use a native range 
t hat sup ports most ly cool-season 
grasses such as western wheatgrass, 
green neccllegrass, or needle- and­
thread . In most years such ranges, 
when h igh in vigor, will provide green 
forage in adequate amounts by about 
mid-April . H grazing is continued 
p ast m id -May  spr ing  deferment  
should he p rovided about one year i n  
four .  
Late Spr i ng  and Sum mer  
(Late May to Ear ly J u ly )  
Tame grasses (smooth bromegrass 
and i ntermediate wheatgrass) and 
nat ive cool-season grasses ( western 
wheatgrass and ncedlcgrasscs) are 
most productive during this fl 1/2 -,vcek 
Tab l e  3 . Acres and  forage costs per an i mal  u n i t (AU) for 5-week per iod ( l at e  Apr i l  to l ate M ay) for several forages  
for  s i x  areas d e l i n eated i n  F i g . 2 .  
- ---- ---
Pasture or 
forage 
Crested wheat past u re 
Crested Wheat + N 
Crested w heat-al falfa + 
Alfa l fa hay (baled) '  
Oat lage (33 % DM)'  
Corn s i lage (33% DM)'  
p 
Corn s i l ag e  & a l fa l fa hay' 
Sorg h u m  si lage (33% DM) 5 
Crested w heat past ure 
Crested wh eat + N 
Crested wheat-a l fa l fa + p 
Alfa l fa hay (baled) '  
Oat lag e  (33 % DM)' 
Corn s i lage (33% D M ) '  
Corn s i lage & a l fa l fa hay' 
Sorg h u m  s i lag e  (33 % DM) 5 
Crested wheat past u re 
Crested w heat + N 
Crested wheat-a l fa l fa + p 
Al fa l fa hay ( loose)'  
Oat lage (33% DM)' 
Corn s i lage (33% DM)' 
Corn s i lage & alfa lfa hay' 
Sorg h u m  s i lag e  (33 % DM)' 
Prair ie hay ( loose)6 
A/AU' Prod. 
0.55 $1.95 
0.45 4.55 
0.45 0.90 
0 1 37 8.20 
0.142 19. 1 0  
0.086 22.00 
0.099 1 8.70 
0.080 19.95 
0.75 $1.30 
0.60 5.20 
0.55 2 .75 
0.243 8.85 
0 145 1 8.65 
0.142 24.90 
0.1 67 20.95 
0.127 22.85 
1.00 $1 .75 
0.70 4.00 
0.70 3.00 
0.408 1 1 .15 
0.183 1 9.70 
0 .201 25.00 
0 . 242 2 1.35 
0.1 73 23.85 
0.980 7.10 
---- - - - - -- · -
Forage costs/AU 
Land 
Area1 
$ 1 9.80 
1 6.20 
1 6.20 
4.95 
5.1 0  
3. 1 0  
3.55 
2.90 
Area 3 
$ 1 8.00 
1 4.40 
1 3.20 
5.85 
3.50 
3.40 
4.00 
3.1 0  
--- -- -
Area 5 
$13.50 
9.45 
9.45 
5.50 
2 .45 
2.70 
3.25 
2.35 
8.80 
Total 
$21 .70 
20.75 
17.10 
13. 1 5  
24.20 
25.10 
22.25 
22.85 
$19.30 
19.60 
15.95 
14.70 
22.15 
28.30 
24.95 
25.95 
$ 1 5.25 
13.95 
1 2.95 
1 6.65 
22.15 
27.70 
24.60 
26.20 
15.90 
A/AU '  
0.60 
0.50 
0.50 
0.1 69 
0 142 
0.121 
0 . 133 
0.100 
0.90 
0.65 
0.60 
0.292 
0 . 15 1  
0.151 
0. 1 86 
0.134 
1 .70 
1.25 
1 .25 
0.49 
0.192 
0.302 
0.337 
0.302 
1 .23 
Prod. 
$1.05 
4.00 
3 . 1 5  
8.45 
18.65 
23.00 
19.40 
2 1 .30 
$ 160 
3.90 
2.20 
8.50 
1 8.90 
24.30 
20.45 
23. 1 0  
$305 
6.60 
5.65 
11 .95 
17.90 
28.60 
24.25 
28.45 
7.1 5  
Forage costs/AU 
Land 
Area 2 
$1 8.00 
1 5.00 
15.00 
5.05 
4.25 
3.65 
4.00 
3.60 
Area 4 
$16.20 
11 .70 
10.80 
5.25 
2.70 
2.70 
3.35 
2.40 
Area 6 
$17.90 
13.1 0  
1 3. 1 0  
4.40 
1 .75 
2.70 
3.00 
2.70 
5.55 
--- - - -- -
Total 
$1 9.05 
1 9.00 
1 8.15 
1 3.50 
22.90 
26.65 
23.40 
24.90 
$17.80 
15.60 
1300 
13.75 
2 1 .60 
27.00 
23.80 
25.50 
$20.95 
19.70 
1 8.75 
1 6.30 
19.65 
31 .30 
27.25 
3 1 . 1 5  
12.70 
Harvested y ie lds oi 3 ?.  2 6 18. 1 5. 1 2 & 1 0 TIA 1n Areas 1 - 6  respect ively .  rack fed ,J1 22 lb/day + 1 3.5% wastage 1n Areas 1 -4 :  loose ted w i th  27 °'n wastage 1n Areas 5 & 6 
, Hcuvpsted y ie lds of 8 5. 8 5. 8 3. 8 0. 6 6 & 6 3 T/A in Areas 1 -6 respect ively ,  b1mk fed ((1 60 lt:)/day + 1 5 °'0 storage and feed ing losses 
' Harvested y ie lds of 14.  10 .  8 5. 8 0. 6 O & 4 0 TIA 1 n  Areas 1 ·6 respect ive ly .  bunk fed (i, 60 lb/day + 1 5 °'0 storage and feeding losses 
• S 1 lnqe bunk fed cir '.)2 l b/day + 1 s 0 ,, wa�taqe. hay (11 5 l b/day + 25 °'0 wastage 
" Harvestec1 y 1e l c1 s  of  1 :l .  1?.  9 5. 9 0. 7 .0 & 4 0 TIA 1 n  Areas 1 ·6 respect ive ly .  bunk fed (11 60 l b/rlay w i th  1 5 %  storage and feed 1r 1g losses 
, ,  Haryestccl y1r:lds of  O 5 + 0 4 TIA 1 n  Areas S & 6 .  loose fed (u 22 l b/day + 27 °',) feeding loss 
period . FPrt i l izcd hronwgrass past urp 
or a bronw- alfalfa pas t 1 1 rp \\· i l l  pro­
\ idc the nut rients ( Table 2) except salt 
and \\ atcr, required In· a cm\ \\i th  a 
calf at her side. Yearl ings may require 
phosp horns su pplem cn ta  ti on .  Na t i  \"l' 
grass or alfalfa - hronw ha\ an' lo\\ i n  
phosphorus and energy . 
Esti  rnatcd acres and forage costs o !  
Sl'\'l'fal past u res for one animal uni t  
for  the fl ' � - \\ lTk period bl' l \\cen late 
�1ay and Parly Ju ly  arc comparl'd i n  
Table 4 for six areas deli neated i n  
Fi gure 2 . Nat in· grazing land has 
lmn'st produ ct ion costs and h ighest 
acrca gl' n'q 1 1 i renwnts per ani m al 
uni t . \Vlwn land chargPs arc added to  
prod 1 1ct ion costs the  total cost s for 
natin' pastu re arc lo,n•r for \Vest 
H inT,  and the\ also arP lo\\Tr than 
for tame past 1 1 r�'s graZl'd cont i 11 1 1 ously 
for ArPas 3 ,  4 and S. The cst im at l'S do 
not indicate that carrying capacity of 
pastu res i s  i ncrpased enough by the 
USl' of frr t i l izPr so that lo\\er land 
charges wil l  offsl't t he cost of fer­
t i l izer, b 1 1 t  the 1 1 sc of alfalfa in a tame 
grass m ix !  urc consistent]  y lo\\crs the 
tota l  cost per animal  un i t .  \\'hpn in­
creased fencing and \\ atcring costs are 
not incluclccL thP costs of production 
and Jami ch arges arc consistent ly 
lo\\cr 0 1 1  tame grass past ures that arc 
grazed in tensin·ly for 7,5 da\·s than for 
the san](' past im·� grazed co;1t inuously 
for 1 20 da,·s . It will he noll'd that the 
most ccon�m1 ical forage l isted for fin· 
areas is bromP- intt'rn wdiatc wheat­
alfal fa that is grazed intensive!�- for 4:5 
days in late �1ay to  early J ul y  and 
again from mid- A u gust to mid­
Septcm hl'r . 
Forage recommendations for 6 
weeks between late Mav and earlv Ju­
Iv arc to use smooth bromcgrass 
aml/or intermediate whcatgrass mix­
ed with alfalfa, where adapted , for 
pastures to he grazed between mid­
May and mid-September. Pubescent 
whcatgrass may he added to the mix­
ture. 
Use 1 to 3 A of pasture for each 
animal unit ( more acres on low­
producing soils and fewer on good­
producing areas) if the pasture is to he 
grazed continuously for 4 months. 
Divide the pasture in half and rotate 
livestock cvcrv 2 to 3 weeks. Further 
division with rotation at shorter in­
tervals may he desirable on h igh­
producing pastures. 
Fewer acres arc needed if vou graze 
more intensively 6 weeks in May to J u­
l\" and 1 month in August and 
September. Use 5/8 to I 1 / 2  A for each 
animal unit .  Plan for a m idsummer 
pasture during J uly and August . 
If you have cool-season native 
range -in good or excellent range con­
dition on normal soils, allow 4 to 12 A 
for each animal unit from mid-Mav to 
earlv November ( more acres in d-rier 
areas and lower range condition and 
fewer in wetter areas and higher 
range condition) . 
Use recd canarvgrass in low, wet 
areas. hut do not . graze while turf is 
soft . Use tall wheatgrass on alkaline or 
saline spots. 
\Vi th  a relatiw)y l ight  stock ing rate 
on cool- season past u re, l ivestock do 
not ut i l ize forage as fast as it is pro­
duced during cool weather ( M ay, 
J u ne,  and September) , hut  may use it  
faster than i t  i s  produced dming 
\\"arm weather (July and August) . 
Grazing from late May to mid­
Septcm her al lows the use of one 
pasture for an ent i re season ,  but is not 
always the most efficient type of 
rnanagC'rnent .  Another type of rnan­
ag('l ll C'nt incl 1 1dl's a hem i( 'r stocking 
rate that  1 1 t i l iz('S foragl' from cool­
season grassl's as fast as it is produc'l'd 
dur ing cool \\Tat lwr and includl's thl' 
\ I S(' of anothPr pastu rC' dur ing warm 
\\Ta ther . 
Smooth bronwgn1ss- alfalfa pastures 
and intcrnwdiatc \\ lwat grass- al fal fa 
pastures at Brooki ngs \\ ('IT capabl(' of 
suppor t ing  l AU/  A for 4 . .'5 months and 
pro \  i ch,d ,1 . ,5 A L \1 /  A of grazing .  
Some forage prod1 1ccd in  i\lay and 
J \ Im' \\ as not u t i l ized unt i l  latl' r .  \\' ith 
rnan agcnwnt that 1 1 t i l izl'cl the forage 
as fast as i t  \\ as producC'd , th('Sl' 
pastu rl's \HTC capabk of support ing 2 
Al} !  A from micl- \1ay t o  m id-J uly aml 
again in Sqitcmlwr l l l l t  onh 1 2 AL1 / A 
clming la t C' J uly  and Aug1 1S t . They 
pro\ ickd abo1 1 t  5 . 5  Alj\1 / A  of graz­
ing .  By grazing grass as i t  grew, it \\'as 
possib!C' to incrcasl' the earn ing 
capacity l l \  1 AC\! 1  A .  
At t lw PastmP H escarch Center 
near '.\orlwck . pas tures composed of 
smooth b romcgrass .  in t Prmediatc 
\\ h('atgrass, and Teton alfal fa (B IA) 
\HTC grazed for J :30 days in System 2 .  
B I A  and S\\ i tchgrass were grazed for 
1 09 of those days i n  S\·stem 3 (Table 
1 ) .  B I A i n  S:,s'tcm 2 ·  required 3 . 3 1  
Al  A U  a n d  JHo\·idecl 1 . 33 A U M /  A of 
grazing: while B I A  in  System 3 re­
q 1 1 i red l . 2D A/AU and pro\·ided ( 1 . 1 2 
+ 0 . 87) U)9 AUM/ A of grazing for 73 
days- about .50 '/c more AUM/ A .  B I A  
and switchgrass combined i n  System 3 
requi red 1 . 96 ( 1 . 29 + 0 . 67i A/AU 
and provided 3 .  92 ( UHJ + 1 .  93) 
A Uivl/ A of grazing- an increase of 
almost 300 '; m-cr BIA alone i n  
SYstcm 2 .  
Total costs for B I A  i n  System 2 \\'en' 
$ 5 7 . 2 0 I A L' f o r 1 3 (f cl a \' s o r  
$ 1 .3 . 20; AC\! . S imi lar  costs fc�r B IA 
graZl�d more intcnsi\'ely for a shorter 
period were $ 1 8 . 40/ AU for 73 clays or 
$7 . .55/ Al: M .  For the combination of 
l3 1 A  and s\\'itchgrass total costs were 
$ 3 11 . \J O / A U  f o r  1 0 \) d a \' s  o r  
$ 1 0 . 1 .5 /AUM . Tot al costs i n  S\:stern 2 
were 50 "; h igher for 1 .30 da.ys than 
for 1 0\) claYs i n  S\'stern 3 .  . . 
At Fargo. :\'D,  a hro mcgrass- alfalfa 
past 1 1n' supported t \\'O to three cm\ s 
per acre during \lay and June, but 
less than one cow per acre during the 
rPrnaindn of the season .  This i l ­
l ustrates that the retarded gro\\· th of 
cool- season grasses during J 1 1 ly and 
August  makes i t  nPcPssary to reduce 
herd size at the time or use a m id­
st 1 111mcr ( su pplcmental) pas ture .  
At Lincoln .  ;\'E, 1 80 days grazing 
on cool-season grasses produced l \J.3 lb 
of gain per steer while 104 days ( .'56 
days in  t lll' spring and 48 in  the fal l )  
on cool- season grasses and 85 on 
warm-season produced 267 lb. A 
greater gain of 74 lb was obtained by 
grazing green grass as fast as it was 
procl1 1ced . 
I f  bromcgrass and/ or i ntermediate 
wheat grass- alfalfa pastures arc used 
for 4 months , the carrying  capacity 
can be i ncreased about 1 0 % bv rota­
t ion grazing .  M ow h al f  of the p�sture, 
and graze the other half when the 
grass reaches the boot stage. This cn­
sun�s maximum pasturage and also 
provides h igh qual i ty  hay for the 
winter. 
At Brookings. smooth hromcgrass 
and inl<'rrnediatP whcatgrass were 
each mixed wi th  Teton alfalfa. Each 
pasture was divided into two equal 
parts .  Cattle \\Tre tu rned into one 
past me during the th ird week in :vl ay 
\\·hen the grass was in  the boot s tage. 
ThC' other pastu re was mowed . About 
2 weeks l ater ( early J 1 1ne) , the grass in  
the mowed past u re had recovered and 
was 8 to 1 0  i nches tal l .  The cattle 
\Vere then moved to i t . Sccd heads on 
the grazed pasture were clipped ( not 
neccssarv for intermediate wheat­
grass) t r; prevent the grass from going 
dormant . Abot'1 t 3 \\·eeks l ater ( l alC' 
J l l il(') , the cattle \Vere moved hack t o  
the pasture grazed earl ier .  This 
svstem continued u nti l  half  of the 
r;asture had been grazed fou r  t imes,  
and the othPr half  ( the first mowed) 
had bl'l'n grazed three t imes . Cattle 
Tab le  4 . Ac res and forage costs per an i m al u n i t  (AU) for a 6 V2 -week per iod ( l ate May t o  ear ly J u ly)  for several 
past u res  in s i x  areas de l i n eated i n  F i g . 2 . 
Pasture or Forage costs/AU Forage costs/AU 
range A/AU Prod. Land Total A/AU Prod. Land Total 
Area 1 Area 2 
Nat i ve pas tu re 3.25 $0.90 $ 1 7.80 $18.70 4.2 $1.20 $20.50 $21.70 
Nat i ve pas t u re + N 2.8 6.30 1 5.30 21.60 3 .2 3.25 1 5.60 1 8.85 
Brome· l n t  wheat ' 1 . 3 0.85 17.50 1 8.35 1 .8 1 .20 20.25 21.45 
Brom e · l n t  wheat + N '  1 .0 6.10 13.50 1 9.60 1 .3 6.60 14.60 2 1 .20 
Brome· l n t  wheat·a l fa l fa + P ' 1.0 1 .30 13.50 1 4 .80 1.3 2.50 14.60 17.10 
Brome - I n t  wheat ' 0.8 0.85 1 7.30 18. 1 5  1.0 1 05 1 8 00 1 9 05 
Brome· l n t  wheat + N '  0.6 5.75 1 3 00 18.75 0.7 5.35 1 2.60 1 7.95 
Brome· ln t  wheat.a l fa l fa  + P' 0.6 1 1 5 1 3 00 1 4. 1 5  0.7 1.75 1 2.60 1 4.35 
Area 3 Area 4 
Nat i ve pasture 4.5 $1.25 $1 9.00 $20.25 5.0 $ 1 .40 $1 6.90 $ 1 8.30 
Nat i ve past ure + N 3.8 8.90 1 6.00 24.90 4.0 7 .30 1 3.50 20.80 
Brome· l n t  wheat 1 2 .5 1 .65 22.50 24.15 3.0 1 .95 20. 30 22.25 
Brome·l n t  wheat + N '  2 .0 8.95 18.00 26.95 2 .5  1 0.25 16.90 27.15 
Brome· l n t  wheat·a l fa l fa  + P ' 2.0 4.10 18.00 22. 1 0  2 .5 4.60 1 6.90 21.50 
Brome· ln t  wheat ' 1 .2 1.25 1 7.30 18.55 1 .4 1 .45 1 5.10 1 6.55 
Brome· l n t  wheat + N '  0.9 5.75 1 3.00 18.75 1.1 7.00 1 1.90 1 8.90 
Brome- I n t  wheat-a l fa l fa + P' 0.9 2 05 1 3.00 15.05 1 . 1 3 05 1 1.90 14.95 
Area 5 Area 6 
Nat i ve range b.6 $ 1 .60 $14.20 $ 1 5.80 11 .2  $3.15 $14.20 $17.35 
Nat i ve ran ge + N 4.7 7.75 1 1 .90 1 9.65 
Brome· l n t  wheat ' 3.5 2.30 1 7.75 20 05 5.0 3 .30 19.70 23.00 
Brom e - I n t  wheat -, N '  3 .0 1 0.90 1 5.20 26.10 4.4 1 1 .80 17.30 29.10 
Brome·l n t  wheat·a l fa l fa  + P ' 3.0 5. 1 0  1 5.20 20.30 4.4 6.20 1 7.30 23.50 
Brom e-I n t  wheat '  1 .75 1 .85 14.20 16 05 3.4 3 .55 21.40 24.95 
Brome· l n t  wheat + N '  1 .4 7.50 11 .30 1 8.80 2.6 1 0.80 16.40 27.20 
Brome· l n t  wheat·a l fa l fa  + P'  1.4 3.30 1 1.30 1 4 .60 2 .6 5.50 16.40 21.90 
' Grazed 1 /0 days f rom l ate May to rrnd-Septem ber 
• G ra1crl 1 n tens 1vrdy 4� days late May to  early Ju l y  arid 30 dnys m id-Aug ust to m id-Septem ber 
were removed from both pastures in 
September. The smooth bro megrass­
al fal fa pasture prod1 1ced an aH'ragc 
of 1 94 lb of animal gain and 0 . 8 ,'5 T 
( 1 .  7 T/ A from mo\\'ed ha] f) of hay per 
acre over a .'5- year period . The in­
t ermediate wheat grass- alfalfa past ure 
averaged 209 lb of animal gain and 
0 . 83 T of ha\'. 
;\' ativc ra ri"gcs composed principally 
of cool- season grasses such as western 
whcatgrass, green ncecllcgrass. or 
need le- a n d - th read a rc  exce l le n t  
past ures for late-spring and early­
summcr use. Although they do not 
produce as much forage in eastern 
c o u n t i es as adap ted  t a me- grass 
species, nat ive grasses are permanent , 
do not require reseeding i f  managed 
p r o p e r l y .  a n d  h a v e  l o \\' e r  
maintenance costs .  
The most use possible on native 
paturcs ( ranges) while maintaining 
p ro d u c t i o n  h as received m u ch 
research in  the U ni ted States and 
Canada during the past 20 years . 
There can be l i t tle doubt that grazing 
more than 40-fHV i\ of each \'ear's 
gro\\ th  is sel f defeat ing.  T;y to 
visu alize ho\\' the pasture ,v il l  look on 
November 1 and adjust your stocking 
ra te  accordingly .  
M i d -Sum mer  (Ear ly 
J u l y to M i d -Aug ust  
J uly and August an· the months 
when growing forage is frequently in 
short supply because most l ivestock 
producers rely on cool-season grasses . 
Forages are sudangrass, warm-season 
perennials,  cool-season grasses that 
arc semi-dormant. small grain stub­
ble, or hav .  The data in  Table 2 in­
d icate  tl; a t  sudangrass p ast ure .  
b r o  nH' gr  ass - a l f a lf a p as t u r e  a n d  
switchgrass p asture would proddc all 
the nutrients needed . \\I arm-season 
nati\  cs and hay should be sup­
plement ed by phosphoru s and energy. 
Straw in a stubble field is far short in 
p rotei n ,  phosphorus and energy 
(Table 2) . \\! eeds and grain in a stub­
ble field improve the nutrit ive value 
of grain stubble. 
Estimated acre and forage costs of 
several forages for one animal unit for 
a 6- wcek period from early J uly  to 
mid-August arc compared in  Table 5 
for six areas del ineated in Figure 2 .  
l\'ativc grazing land has lowest pro­
duction costs and h ighest acreage re­
qui rements per animal uni t .  \Vhen 
1 0  
land charges arc added to production 
costs .  nati\'e range is more economical 
than cool-season tame pastures grazed 
continuomlv in Areas 3. 4 ,  .'5 . 6 .  
\Varm-se;son grasses appear t o  he 
mor{' costly than cool-season grasses, 
even though less acreage per animal 
uni t  is required . Their production 
costs arc high because of the cost of 
nitrogen fertilizer and because sudan­
grass must he planted every year am! 
switch grass ever\' 6 to I O  \'Cars . 
Since cool- se�son grns�es produce 
more forage i f  cut for hay than \\·hen 
cut several t imes to s imulate grazing it 
was thought that one part of a tame 
grass- alfalfa pastmc could be fenced 
and cut for hay cl 1 ; r ing l ate J une. The 
cattle could be fed hay in the past ure 
for 6 weeks. This has been done for 2 
vcars at the Pastu re Research Center 
�ear Norbeck.  Prel iminarv resul ts in­
dicate that \\'astage can !jc held to a 
minimum if cows are forced to clean 
up the hay before they are feel more.  
The calves gained wel l .  
The practicali ty o f  this system 
depends on the amount of wastage.  
Estimates arc given in Table 5 for 
36 '/c wast age and 1 3 . ,'J 'l wastage-- a 
difference of 5 lb per da\' per cow . 
\Vith the l ower amount of wastage, i t  
is one of the Im, er p riced forages in  all 
areas, but with the h igher amount it  
costs more than an\' of the cool- season 
pastures .  
Forage recommendations for 6 
weeks between early July and m id­
August arc to use sudangrass, a 
sorghum-sudan hybrid, a true sudan­
grass hybrid, or a m ixture of soybeans 
and sudangrass , and rotate grazing. 
Divide the pasture in two or more 
parts. Rotate between the parts. or 
rotate between the mid-summer 
pasture and the early spring and sum­
mer pasture, or rotate between the 
mid-summer pasture and crop after­
math . 
If you prefer perennial grasses, seed 
swi tchgrass , Indiangrass or big 
blucstcm alone or in m ixture in cen­
tral and eastern counties for pasture 
in J uly and August .  Allow 2/3 to 1 
A/AU ( more acres on low producing 
soils and fewer on good-producing 
areas) . 
Sudangrass, hybrid sudans, and 
sorghum-suclan hybrids arc annual 
crops that have a h igh carrying 
capacity for 6 to 8 weeks .  Some 
varieties have a h igh percentage of 
prussic acid which is poisonous to 
l ivestock . New growth contains a 
h igher percentage of prussic acid than 
older growth . Under cont inuous graz-
ing.  new growth is uti l ized as it ap­
pears. ,vhile rotational grazing al lows 
the m,,,. growth to  age before i t  is  
grazed and reduces the hazard of 
poisoning.  
Piper is  a variety of sudangrass with 
!cl\\ prnssic acid con tent .  I t  is not 
hazardous to grazing l ivestock . Con­
sult companies that produce commer­
cial sorglrnm-sudangrass or hybrid 
sl lClans to find out if their hvbrids are 
safe to graze . Hybrids frequ�ntly pro­
duce more forage.  and t hose lo,,· i n  
p russic acid m ay be p referred to  su­
dangrass. 
Dairy cows were grazed orr Piper 
sudangrass, a sudan hybrid and a 
sorglrnrn-sudan hybrid at B rookings. 
Each provided 109 . ,'5 co,v days of 
grazing ( 10 cows on 6 . 76 A for 74 
days) . Milk production was .'5 , .320 lb/ A 
from Piper sndan, 5 ,350 from the 
sudan h\'brid and ,'5 ,  1 .3.5 from the 
sorghum�sudan hybrid .  The cattle 
consumed 67 '} of forage from Piper 
sud an.  57 'lc of the sud an hvbrid and 
46 'lc of the sorghum-sudai1 hybrid, 
indicating that  P iper was more 
palatable. 
Dairy yearl ings grazed on the same 
three types of pastures planted in  6- , 
1 2-- and ,'36- inch ro\\'s . The 6- and 
12- inch rows produced the most 
forage and had less weed competition, 
but there \\'as less trampling in  the 
36- inch rows.  The h ighest yields of 
dry mat ter for the three pastures were 
4 . 5  TIA for the sudan hybrid ( 1 2- inch 
rows) , 3 . 5  for the sorghum-sudan 
hybrid (6- inch rows) and 3 . 0  for Piper 
(6- inch rows) . The amounts left in  the 
ficl cl \\'lTe 0 . 9 .  1 . 4 and 1 . 0 Tl A respec­
t i  \'el\'. 
Sc;ybean-suclangrass pastures h a\'c 
been profitable for both dairy and 
beef production at B rookings .  Dairy 
cattle \\'ere grazed from June 2.'5 to 
September 1 6 .  The pasture ,vas divid­
ed into fi\'c parts and 1 0  cows/ A were 
rotated dai ly .  The pasture p roduced 
5 , 030 lb of dry matter per acre which 
produced 5 , 073 lb  of milk for a net 
profit of $77 . 00/A .  The same crop us­
ed as hay produced 4 , 624 lb of dry 
matter, 3 . 672 lb of mi lk .  and a net 
profit of $ 1 7 . 8,'5 . 
In  s imilar pastures, CJ\"er a 4 -year 
period, an average of 1 4 7  lb of beef 
was produced from 1 . 28 T of forage 
per acre. 
Summer switchgrass and a sor­
ghum-suclan hybrid were grazed by 
dairy cattle at Brookings for 2 years. 
During the first year each pastu re p ro­
duced 93 cow days of grazing per acre 
( 10 cows on 6 A for 8 weeks) but  
switchgrass only p roduced 52 co,v 
days ( 1 .5 cows on 1 3 . 6  A for 47 days) 
and t hC' sorghmn-suda11 hybrid 67 cow 
days ( I .5 cows on 1 3 . 6  A for 6 1  days) of 
grazing t lw seem HI yC'ar .  Co\vs on 
switchgrass produced ft495 lb  of mi lk  
per  acre th C' first year and 2 , 457 the 
second. \\ hi lc those grazing the sor­
glrnm-sudan h\'hrid produced 6. 1 70 
lh  one \Tar and 3 .3 1 7  !hi  A the second. 
Fre<juently \\ arm-season grasses 
such as l it t le h luestcm and sideoats 
grama  arc dominant on steep slopes 
and on weakly de\'clopcd soils .  Big 
b l ueste m .  S \\ i t c h grass .  and I n­
diangrass are warm-season grasses 
that  arc dominant on deep soils wi th 
favorable mois ture i n  h igh range con­
dit ions in eastern South Dakota .  
These grasses m ake excellent mid­
s 1 1 1nmcr p astures . 
Several warm-season grasses \HTC 
grazed with yearl ing  steers for 3 years 
at the pasture Research Center. 
Pa\\ rnT big bl t 1cstem produced the 
most forage. It produced an average 
of 8 1  steer days of grazing compared 
to 6f-i and 64 for Nebraska 28 and 
Strn1 mlT switchgrass. .56 for Pierre 
sideoats grarna.  and 4 .5 for Holt 
yellow I ncl iangrass . I ndiangrass, on 
the other hand. was the most nutri­
t im1s .  Steers grazing i t  gained 2 . .  18 
l b/ clay compared to  2 . 0.5 and 1 . 9.5 for 
Nebraska 28 and Summer S\Vitch­
grass. 1 .  96 for sideoats gram a ,  and 
1 . .  53 for big bluestem . Steers on the 
S \\ i t ch grass  p roduced the most  
beef- 1 :3 1  lb /  A for Nebraska 28 and 
1 2.5 for Summer.  Gains per acre were 
1 23 lb for big blucstcm . 1 06 for I n­
diangrass, and 100 for the m idtal l  
sideoats grama .  
B lue  grama and buffalo are also 
warm-season grasses, bu t  they arc 
short growing. low yield ing species 
that  often become dominant on or­
dinary overgrazed uplands in central 
and western South Dakota .  
Late Summer  
( M i d -Aug . -M i d -Sept . )  
Cool-season grasses that grew 
rapidly in �1ay and J unc and became 
somewhat dorman t  in J u ly  and 
August general ly resume growth in 
late August and arc productive during 
late August and September . Most sor­
glrnm-sudan hybids are green and 
provide good grazing at this time of 
year .  Smal l  grain is harvested by this 
t ime and the stubble can be u t il ized . 
S traw i s  far shor t  i n  p ro te in . 
phosphorus, and energy (Table 2) . 
\Veeds and \'oluntccr gra in  improve 
the nutr i t ive value of grain stubble .  
Estimated acres and forage costs of 
several pastures for one animal un i t  
for one month between mid-A u gust 
and mid- September arc compared in 
Table fi for six areas delineated in 
Figure 2 . 
These are the same pastures t hat 
were used in  l at e  spring and early 
smnmer . Consequently. the same dif­
ferences noted in  the comments about 
Table 4 also apply to Table 6 .  
Forage recommendations for mid­
August to mid-September arc to use 
tlw qme forages that were used in late 
Tab l e  5. Ac res and forag e costs per an i m al  u n i t  (AU) for  6 weeks (ear ly J u l y  to m i d -A u g u st)  for several  forag es i n  
s i x  areas de l i n eated i n  
Pasture or 
range 
Nat ive past u re 
Nat i ve past u re + N 
Brome- I n t  wheat ' 
Brome- I n t  wheat + N 1 
Brome- I n t  wheat-al fa l fa + P 1 
Brome- I n t  wheat-a l fa l fa hay ' 
B rome- In t  wheat-a l fa l fa hay' 
Switchg rass + N 
Sudangrass + N 
- - -- - -- -
Nat i ve past u re 
Nat i ve past u re + N 
Brome- In t  wheat ' 
B rome- In t  wheat + N 1 
Brome- I n t  wheat-alfalfa + P 1 
Brome- In t  wheat-al fa lfa hay' 
B rome- In t  wheat -a l fa lfa hay' 
Swi t chg rass + N 
Sudang rass + N 
Nat ive range 
Nat i ve range + N 
Brome- I nt wheat 1 
Brome- In t  wheat + N 1 
Brome- Int  wheat -a l fa l fa + P 1 
Brome- In t  wheat-a l fa l fa hay ' 
B rome- I n t  wheat-a l fa l fa hay 3 
Swi tchgrass + N 
Sudangrass + N 
Pra i r ie  hay ( loose)' 
F ig . 2 .  
Grazed 1 20 dnys frorri la te May to m i d -September 
A/AU 
x 
x 
x 
x 
x 
. 3 1 5  
.263 
.5 
.3  
x 
x 
x 
x 
x 
.485 
.403 
.6 
.5  
x 
x 
x 
x 
x 
.63 
.525 
.8 
. 7  
1 . 1 8  
Forage costs/AU 
Prod. Land 
Area 1 
$0.85 $ 1 6 .70 
5 .80 1 4 .40 
0 .80 1 6 .40 
5.65 1 2 .60 
1 .20 1 2 .60 
1 1 .50 1 1 .35 
9 .60 9.45 
1 3 .00 1 8 .00 
1 1 .30 1 0 . 80 
Area 3 
$ 1 .20 $ 1 7 .70 
8 .40 1 5 .00 
1 .55 2 1 .00 
8.35 1 6. 80 
3 .80 1 6 . 80 
1 2 .50 1 1 .65 
1 0 .40 9 .70 
1 0 .95 1 4.40 
1 6 .60 1 2 .00 
---- - -- ----- -
Area 5 
$1 .45 $1 3 .20 
7 .25 1 1 . 1 0  
2 . 1 5  1 6 .50 
1 0 .20 1 4 .20 
4 .75 1 4 .20 
9.90 8.50 
8 .25 7 . 1 0  
1 1 .35 1 0 .80 
20.60 9.50 
8.55 1 0 .60 
-- --- - -- -
Forage costs/AU 
Total A/AU Prod. Land Total 
Area 2 
$1 7.55 x $ 1 . 1 0  $1 9.20 $20.30 
20.20 x 3 .00 1 4 .60 1 7 .60 
1 7 .20 x 1 . 1 0  1 8 .90 20.00 
1 8 .25 x 6. 1 5  1 3 . 70 1 9 .85 
1 3 .80 x 2.30 1 3 . 70 1 6 .00 
22.85 .371 1 2 . 00 1 1 . 1 5  23. 1 5  
1 9  05 .309 1 000 9.25 1 9.25 
3 1 .00 .5 1 300 1 5 . 00 28.00 
22. 1 0  .4  1 4 .20 1 2 .00 26.20 
- - - --
Area 4 
$1 8.90 x $ 1 .30 $ 1 5 .80 $ 1 7 . 1 0  
23.40 x 6.80 1 2 .60 1 9.40 
22.55 x 1 .85 1 8.90 20.75 
25. 1 5  x 9.55 1 5.70 25 .25 
20.60 x 4 .30 1 5.70 20.00 
24. 1 5  .573 1 2 .95 1 0.30 23.25 
20. 1 0  .477 1 0 .80 8.55 1 9.35 
25.35 .7 1 1 .40 1 2 .60 24.00 
28.60 .6 1 9 .40 1 0 .80 30.20 
Area 6 
$1 4 .65 x $2.95 $ 1 3 .20 $ 1 6 . 1 5  
1 8 .35 
1 8 .65 x 3 05 1 8 .40 2 1 .45 
24.40 x 1 1 .05 1 6 .20 27.05 
1 8 .95 x 5 .75 1 6 .20 2 1 .95 
1 8 .40 1 .05 1 4 .75 9 .45 24.20 
1 5 .35 .875 1 2 .30 7.90 20.20 
22. 1 5  
30. 1 0  
1 9. 1 5  1 .476 8 .55 6.65 1 5 .20 
_  L_ 
2 Brome I n termediate wheat-a l fa l fa past u re fenced separate ly  harvested for hay and fed 1 n  past ure :  y ie lds  of 2 0 1 . 7 .  1 .3 .  1 1 .  1 .0 & 0 6 T/A 1 n  Areas 1 -6 respectively p l us  36% feed ing  l osses 
' Sarne hay with only 1 3  5 °·" 
• Harvested y i e l ds  of O 5 t O 4 1n  Areas 5 & 6 loose fed a, 22 lbs/day -+ 27 '\, feed i n g  loss 
x Same pastures used 1 n  Table 4 
1 1  
spring and earlv summer�- late Mav 
to early J uly.  ·no not graze tam� 
grasses mixed with alfalfa after mid­
September. Grazing after that date 
m a v  red uce carbohvd rate root 
res�rves of the alfalfa s� that it mav 
winter injure or winter kil l .  
If  you graze small grain stubble. be 
sure to supplement it properly in 
order to get the desired growth on 
calves or vearlings. 
Fal l ( M i d -Sept . -Nov . )  
Forages t hat can  he  used during this 
fi- to 7 -,\-cek period arl' crested 
whea t grass  or H u ss i a n  ,v i l d rn' 
pastu re. wintl'r wheat or rw' that \\:as 
seeded early. hay. or cro p .aftermath . 
S o r  gh  1 1  m - s u d  a n  h YIH i d s were  
planted on manv acn'� of " " diverted 
acres'" in recent
. 
vcars and used as 
pasture after Sept;'.mlwr 1 .  P roducers 
have learned that they make good 
past u re with good n utrit ional value.  
Est imated acres and forage costs of 
Sl'vcral forages for one animal unit  for 
a 6- week per iod bet,\cen m i d­
Scptember and carlv ;\"m-cmher arc 
compared in Tablt: 7 for six areas 
delineated in Figme 2. Sorghum­
sudan is incl uded here because i t  was 
widely used after September 1 clming 
t he days that i t  was planted on "sct­
aside' "  acres . 
Estimated production costs of fer­
til ized pastu re or harvested forage 
and sorghum- sudan arc h igher than 
for un ferti l ized pasture. However.  
when esti mated land charges arc add­
ed to production cost s. the s ituat ion 
changes . The h ighl'r acreagl' re­
qu irements of pastu re and the cor­
rcsponcl ingly h igher land charges 
raise t hl' total cost of past ure above 
sorghu m-sudan in Areas 1 and 2 .  
ahon' alfalfa hav i n  t wo- thirds of the 
state. and ab<;\T prairie hav 111 
western cou nties . 
C rop aftermath .  such as straw. is 
low in  nutri t ive value (Table 2) and 
must be supplemented in  order to 
balance the ration . I rowen'r. most 
smal l  grain st ubble fields contain 
green growth and sonw grain u nt i l  
after frost and require less supplemen­
tat ion .  I . ikcwisc. corn stalk fields 
generally contain enough grain to 
prov ide t h e  energy needed by 
l ivestock u nti l  after November 1 .  
Forage recommendations for late 
September and October arc to use 
crop aftermath . sorghum-sudan, Rus-
1 2  
sian wildryc or native pasture . Be sure 
to supplement crop aftermath with 
protein. at least until the calf is wean­
ed and for yearlings. Also provide for 
replacement of soil nutrients removed 
in the crop aftcrma th. U sc 3 / 4 to l 1/2 
A of perennial grass, 4 to 12  A of 
native grass, or 1 /5 to 1 /3 A of 
sorghum-sudan for each animal unit .  
Graze continuouslv. Do not  use a 
perennial grass pasture that you m­
tcnd to graze early next spring. 
The same kinds of pastures used in  
early spring can  be  usC'd for pasture 
dur ing  Scptembn and October .  
However. thcv should be  rested for 
fall use . Crcst;cl \\·heat grass greens u p  
i n  Sqitemhcr a n d  p rovides late fall 
grazing if ample fal l  rain is recein:cl . 
Hussian wi ldrye greens up quickly 
from fall rain and produces green 
forage for 2 weeks longer than any 
other grass .  
To produce m ax i m u m  forage 
yields. pastu res need a rest period 
d u r i n g  the  grow i n g  season t o  
replenish root reserves . Therefore. 
pastu res grazed l ate in the fall arc not 
very useful for grazing early the next 
spring .  
PAST U R E  AN D FO RAG E 
SYSTE M S  
Use the cst imatC'd costs and acres 
per animal un i t  (A/ AU) in Tables 3 to 
7 to est imate costs and acreage re­
qu ired for forage production for 
about fi l/2 months .  I f  t he est imated 
carryin g  capacities or forage yields i n  
the tables arc loo h igh . the esti mated 
costs per cow arc Io,v, and vice versa . 
Estimate the cost and acreage re­
qu irements for 6 1/2 months by tota l ing 
the est imated costs and A/ AU of a 
selected forage from each of the fin' 
tables (3- 7) .  See Tables 8 and D for ex­
amples. 
The A/ A U  and total forage costs per 
AE for six systems arc given for Areas 
1 ,  2. and 3 in Table 8 and for Areas 4 .  
,5 , and G in Table D .  E ach svstcrn i s  for 
fi 1/2 months and i ncludes
. 
Al AU and 
cost/ AU from Tables 3- 7 .  
o r  the six systems compared. t he 
one with lowest total cost i n  A reas l 
and 2 includes crested wheat- alfa l fa 
pastu re for .'5 weeks i n  early spring.  
cont inuous grazin g  of BIA from late 
May to mid-September, and crop 
aftermath in l ate fal l .  However. the 
svstem with lowest cost in A reas 3 .  4 
a"nd .5 is a weird system that includes 
Tab l e  6. Acres and forag e costs per an i mal u n i t  (AU) for 1 month  (m i d ­
Aug u st to m i d -September) f o r  seve ral past u res  i n  s i x  ares d e l i n eated i n  
F i g .  2 . 3 
Pasture or 
range 
Native past ure 
N at ive past u re + N 
Brome- Int  wheat ' 
Brome- Int  wheat + N '  
Brome- Int wheat-a lfa l fa + P'  
Brome- Int  wheat' 
Brome- Int  wheat + N '  
Brome- Int  wheat -a l fa l fa + P' 
Nat ive past u re 
N at ive past u re + N 
B rome- Int  wheat ' 
Brome- Int wheat + N '  
Brome- Int  wh eat-al fa l fa + P '  
Brome- Int  wheat' 
Brome- Int  wheat + N '  
Brome- Int wheat-alfa l fa + P' 
N at ive past u re 
Native past u re + N 
Brome- Int wheat ' 
Brome- Int  wh eat + N '  
Brome- In t  wheat-a l fa l fa + P '  
B rome-I nt wh eat' 
Brome- Int  wheat + N '  
Brome- Int wheat-al fa lfa + P' 
1. 
.-�'-
Forage cost/AU Forage cost/AU 
Prod. Land Prod. Land 
Area 1 Area 2 
$0.60 $11 .90 $0.80 $1 3.70 
4.20 1 0.30 2.15 10.50 
0.65 1 2.90 0.85 14.85 
4.45 9.90 4.80 1 0.70 
0.95 9.90 1.85 1 0.70 
0.55 11 .50 0. 70 1 2.00 
3.80 8.60 i 3.55 8.40 I 
� __ 8.6Cl_____(_ ·-
_
1 . 1 5  . --8._4
;1
0 1 
Area 3 
, 
j Area 4 
$0.85 - $1 2  70 $0.95 - $1 1.20 
5.95 1 0.70 4.85 9.00 I 
1.20 16.50 1 .45 14.80 
6.60 13.20 7.50 12.40 
3.00 1 3.20 3.35 1 2.40 , 
3.80 8.60 4.70 7.90 
1 .35 8.60 I 2.05 7.90 
0.85 1 1.50 1 .00 1 0. 1 0
J
' 
T- - - -----,---
. $r65 
Area 
_5_ $9.40 I $2- : i o 
Area 6 $9.50 I
I 
5.25 7.90 
1 .70 13.00 2.40 14.40 
8.00 11 .10 8.70 1 2.70 
I I 
3.75 1 1.10 4.55 1 2.70 
1.20 9.40 2.40 14.30 
5.oo 7.6o 7_20 1 o.9o I 
_j__2�20� .. 7.60 L_3.6_()_ _ 1 0.90 j 
' G razed 1 20 days from late May to mid-September. 
1 Grazed in tens ive ly  45 days late May to early July and 30 days mid-August  to m id -September. 
3 Same pastures used in Table 4; costs are for 30 days i nstead of 6 weeks 
Tab le  7. Acres and forage costs per animal unit (AU)  for 6 weeks (mid-September to early November) for several 
forages in six areas delineated in Fig. 2. 
Pasture or  I 
I 
Forage costs/AU Forage costs/AU 
forage A/AU Prod. Land Total A/AU Prod. Land Total 
Area 1 Area 2 
-------
Nat ive past u re x $0.90 $ 1 7.00 $1 7.90 x $ 1 . 1 0  $1 9.70 $20.80 
Nat ive past ure + N x 6.00 1 4.60 20.60 x 3.1 5  1 5.00 1 8. 1 5  
Russ ian w i  Id  rye .75 1 .35 27.00 28.35 .80 1 .45 24.00 25.45 
Russ ian wi Id  rye + N .70 7.80 25.20 33.00 .70 6.00 2 1 .00 27.00 
Sorg h um-sudan .25 9.70 9.00 1 8.70 .35 1 3.00 1 0.50 23.50 
A l fa l fa hay (baled) . 1 64 9.85 5.95 1 5.80 .203 1 0. 1 5  6.05 1 6.20 
Crop aftermath s u p p lement  s u p p lement  
- - -- - - -- ----
Area 3 Area 4 
Nat ive past u re x $1 .20 $ 1 8. 1 0  $19 .30 x $-1 .30 $ 1 6. 1 0  $ 1 7.40 
Nat ive past u re + N x 8.50 1 5.30 23.80 x 6.90 1 2.95 1 9.85 
Russ ian w i l drye .9 1 .60 21 .60 23.20 .90 1 .60 1 6.20 1 7.80 
Russ ian w i l drye + N .8 7.20 1 9.20 26.40 .80 6.1 5  1 4.40 20.55 
Sorg h u m -sudan .45 1 7.65 1 0.80 28.45 .50 17 .05 9.00 26.05 
A l fa l fa  hay (baled) .291 1 0.60 7.00 1 7.60 .350 1 0.20 6.30 1 6.50 
Crop aftermath 
-- - '. - - - --- --
supp lement  sup p lement  
- - i 
Area 5 Area 6 
Nat ive range x $ 1 .50 $ 1 3.60 $ 1 5. 1 0  x $3.00 $1 3.50 $1 6.50 
Nat ive range + N x 7.40 1 1 .40 1 8.80 x 
Russ ian w i l d rye 1 . 1  2.00 1 4.90 1 6.90 2.5 4.50 26.30 30.80 
Russ ian w i l d rye + N 1 .0 6.20 1 3.50 1 9.70 2.0 1 1 .40 21 .00 32.40 
Sorg h u m-sudan .6 1 9.95 8.00 27.95 .75 20.25 7.90 28. 1 5  
Alfa l fa h a y  ( loose) .490 1 3.40 6.60 20.00 .588 1 4.35 5.30 1 9.65 
Prai r ie hay ( loose) 1 . 1 76 8.50 1 0.55 1 9.05 1 .476 8.60 6.65 1 5.25 
Crop aftermath s u p p lement  s u p p l ement  
x Same pastures used  1 n  Tables 4, 5 & 6 
Table 8. Compari son of  total costs (including land charges) of six forage systems for eastern South Dakota. 
--- - - -
Table 
3 
4 
5 
6 
7 
Total 
- --- -
3 
4-6 
7 
Total 
3 
4-7 
4-7 
Total 
3 
4-6 
7 
Total 
3 
4-6 
7 
Total 
3 
3 
4 
5 
6 
7 
Total 
Period Forage 
5 w k  Cr-a l l  
6 112 w k  B I A  
6 w k  S w '  
1 mo B I A  
6 w k  RWR 
1 94 days 
-- ----- - -
5 w k  Cr-a l l  
4 mo B I A  
6 w k  St u b b l e  
1 94 days 
5 wk Cr-a l l  
1 60 days Nat ive + N 
1 60 days Nat ive 
1 95 days 
- - --- -- - --
5 wk 
4 mo 
6 wk 
194 days 
5 wk 
4 mo 
6 w k  
1 94 days 
5 wk 
5 wk 
6 112 w k  
6 wk 
1 mo 
6 wk 
- - -
1 94 days 
S i l  & hay 
B I A  
St u bble 
Oat I age 
B I A  
S tubb le  
S i l  & hay 
Oat I age 
B I A  
Hay 
B I A  
Stubb le  
Area 1 
A/AU Cost/A 
0.45 $ 1 7. 1 0  
0.60 1 4. 1 5  
0.50 31 .00 
x 9.35 
0.70 33.00 
-- --- - -
2.25 $ 1 03.70 
--- - - --- - ---- - -
0.45 
1 .00 
1 .45 
0.45 
2.80 
3.25 
0.099 
1 .00 
1 .099 
--- -- - --- -- -- -
0.1 42 
1 .00 
1 . 1 42 
0.099 
0.60 
0.263 
x 
0.962 
$ 1 7. 1 0  
39.45 
$56.55 
$ 1 7 . 1 0  
76.90 
$94.00 
$22.25 
39.45 
$61 .70 
$24.20 
39.45 
$63.65 
$22.25 
1 4 . 1 5  
1 9.05 
9 35 
$64.80 
Area 2 
A/AU 
0.50 
0.70 
0.50 
x 
0.70 
2.40 
0.50 
1 .30 
1 .80 
0.50 
3.20 
3.70 
0.1 33 
1 .30 
1 .433 
0.1 42 
1 .30 
1 .442 
0.1 42 
0.70 
0.309 
x 
1 . 1 5 1  
Area 3 
Cost/A A/AU Cost/A 
$ 1 8. 1 5  0.55 $ 1 5.95 
1 4.35 0.90 1 5.05 
28.00 0.60 25.35 
9.55 x 9.95 
27.00 0.80 26.40 
$97.05 2.85 $92.70 
$ 1 8. 15  0.55 $ 1 5.95 
45.65 2.00 58.90 
---
$63.80 2.55 $74.85 
$ 1 8. 1 5  0.55 $1 5.95 
67.25 
4.50 72.00 
$85.40 5.05 $87.95 
$23.40 0.1 67 $24.95 
45.65 2.00 58.90 
$79.05 2.1 67 $83.85 
I 
$22.90 0.1 45 $22. 1 5  
45.65 2 .00 58.90 - ", ;:, I ,, ., $81 . 1 5  
--- - -- -- - -
- -
$22.90 
I 
0.1 45 $22. 1 5  
1 4.35 0.90 1 5 . 05 
1 9.25 0.403 20. 1 0  
9.55 x 9.95 
I $66.05 I 1 .448 $67.25 
- -- -- -- - - --- - -
Cr-a l t  for crested wheat-a l fa l fa pastu rr: B I A  for smooth bror11cgrass- 1nterrned 1ate wheatgrass-a l fa l fa  pasture .  Sw for fert 1 l 1zed swi tchgrass. RWR for fert 1 l 11cd Russian w 1 l dryc. S i l  & a l f  for 
corn and a l fa l fa  hay 
I The use sudanq rass i n stead of sw i tchqrass would lower total  cost  $8 90 1n  Arec:1 1 $1 80 1 n  Area 2 and $3.25 1 n  Area 3 
x Sarne A/AU as 1n 6 · ., wk period 
1 3  
the use of oatlage for ,5 weeks from 
late April to late M ay ,  BIA pasture for 
fl 1/2 weeks from late .M ay to early Jnly, 
BIA hay fed i n  pasture for 6 ,veeks 
from early J uly to mid-Augnst , BIA 
pastnre for 1 month from mid-Augnst 
to m id- September, and crop after­
m ath in late fal l .  The cost of this 
system can be greatly affected by the 
amount of \\'astage from feeding hay 
in the pasture. I n  Area fi a crested-
alfalfa pasture for early spring and 
continuous grazing of either BIA or 
native pasture appears to be the least 
expensive. 
The most costlv svstem in each area 
is the system th.at . ut i lizes a warm­
season grass for mid-summer grazing. 
Note that the svstcms that uti lize 
crop aftermath i n  ·the fall do not i n­
clude the cost of supplement that 
should be fed to co\\'s with calves at 
the side or creep-fed to the calves . If 
this cost is $5. 00/ calf for the 6-\\'eek 
period, the production costs and total 
costs will be $5 .00/ Au higher than 
shown in this publication . 
Though only six systems are shown ,  
i t  i s  possible t o  dc\'clop a couple dozen 
other svstems from the information 
given i� Tables 3-7 .  
Tab l e  9 .  Com par i son o f  tota l  costs ( i n c l ud i n g l and  c harges) o f  s i x  fo rag e systems for cen t ra l  a n d  western So uth  
Dakota. 
Area 4 Area 5 Area 6 
Table Period Forage' A/AU Cost/A A/AU Cost/A A/AU '""" l 
3 5 w k  Cr-a l t  0.60 $13.00 0.70 $12.45 1.25 $18.70 
4 6 1/2 w k  B I A  1.10 14.95 1.40 14.60 
4-6 4 mo B I A  4.40 62.70 
5 6 w k  Sw' 0.70 24.00 0.80 22.15 
6 1 mo B I A  x 9.95 x 9.80 
7 6 w k  RWR 0.80 20.55 1.00 19.70 
Tota l  194 days 3.20 $82.45 3.90 $78.70 
- -· --- -
3 5 w k  Cr-a l t  0.6 $13.00 0.70 $12.45 
3 5 wk Crested 
4-7 160 days Nat ive 5 .0 65.00 5.6 56.00 
Total 195 days 5.6 $78.00 6 .30 $68.45 
- - -- --
3 5 wk Cr-a l t  0.60 $13.00 0 .70 $12.45 
4-6 4 mo B I A  2.50 57.25 
I 
3.00 54.10 
7 6 wk St u bble 
::: ::� �I :��� -Total 194 days 3.10 $66.55 -- ---- · 3 5 wk Oat I age 0.151 $22.1 
4-6 4 mo B I A  
I 
2.50 57.25 3.00 54.10 
7 6 w k  Stubb le  
Total 194 days 
-
1
-
2 651 $78.85 3.183 $76.25 
---- ---
3 5 w k  S i l  & hay 0 186 $23.80 0.242 $24.60 
4 6  4 mo B I A  2 50 57.25 3.00 54.10 
7 6 w k  St u b b l e  
Tota l  194 days 
I 
2.686 $81.05 3.242 $78.70 
---�--- - ·- -- - -
3 5w k Oat lage 0.151 $21.60 0 .183 $22.15 
4 6 112 w k  B I A  1.100 14.95 1 .400 14.60 
5 6 w k  Hay 0.477 19.35 0 .525 15.35 
6 1 mo B I A  x 9.95 x 9.80 
7 6 w k  Stubb le  ? 
- --
Total 194 days 1.728 $65.85 2.108 $61.90 
- - --- - -- -- ------- ----- -
' Cr -a l f  for crested wheat a l fa l fa pasture, B I A  tor smooth bromegrass-1nterrned1ate wheatgrass-a l fa l fa  past ure Sw for fert 1 l 11ed sw1tchgrass: 
I Use of sudangrass i nstead of sw1 tchgrc::1ss would raise total cost $6 00 1 n  Area 4 and $8 00 1 n  Area 5 
x Same AIAU as 1n 5 ,,,, wk per iod 
2.00 32.40 
7.65 $113.80 
----
1.70 $20.95 
11.20 61.60 
12.90 $82.55 
-- -
1.25 
4.40 
5.65 
0.192 
4.40 
4.592 
0.337 
4.40 
4.737 
$18.70 
62.70 
$81.40 
- - - - -
$19.65 
62.70 
$82.35 
$27.25 
62.70 
$89.95 
RWR for tert 1 l 11ed Russian w 1 l d ryc 
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